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(54) BALL JOINT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ball joint capable of 
preventing creeps from being produced in a soft ball seat to 
maintain the rotational torque or rigidity at the time of calking 
for a long time. 

SOLUTION: A ball joint is formed of a ball stud 7 having a 
spherical head part 71, a socket 6 for covering the spherical 
head part 71, a ball seat arranged in the socket 6 so as to be 
faced on the spherical head part 71. and a cap 10 fixed to an 
opening part 60 of the socket 6 to hold the ball seat between 
the spherical head part 71 and itself. The ball seat consists of a 
soft ball seat 2 arranged between a tip part 711 of the spherical 
head part 71 and the cap 10, and a hard ball seat 3 arranged 
between a side end part 716 of the spherical head part 71 and 
the socket 6. The soft ball seat 2 has a through hole 20 in the 
axial direction of the ball stud 7, and the cap 10 has a fitting 
projection part 1 5 fitting the through hole 20 of the soft ball 
seat 2. 
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* NOTICES, * 

JPO and NCXPX are not responsible £or any 
daxnages caused by tlie use of tbis translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1 ] The ball stud which has a head bulb, and the ball sheet made of synthetic resin which the above- 
mentioned head bulb was made to meet the above-mentioned head bulb, and arranged it in the interior of a 
wrap socket and this socket, In the swivel joint which has the cap which is fixed to opening of the above- 
mentioned socket and pinches the above-mentioned ball sheet between the above-mentioned head bulbs the 
above-mentioned ball sheet The elasticity ball sheet arranged between the point of the above-mentioned 
head bulb, and a cap. Between the side edge section of the above-mentioned head bulb, and a socket It is the 
swivel joint which it consists of a hard ball sheet arranged, and the above-mentioned elasticity ball sheet has 
a through hole in the shaft orientations of a ball stud, and is characterized by having the fitting height to 
which the above-mentioned cap fits into the above-mentioned through hole of the above-mentioned 
elasticity ball sheet on the other hand. 

[Claim 2] It is the swivel joint characterized by having the taper section which met the above-mentioned 
slant- face configuration while, as for the above-mentioned through hole, the opening edge is presenting the 
slant-face configuration and the fitting height of the above-mentioned cap contacted the above-mentioned 
opening edge in claim 1 . 

[Claim 3] The ball stud which has a head bulb, and the ball sheet made of synthetic resin which the above- 
mentioned head bulb was made to meet the above-mentioned head bulb, and arranged it in the interior of a 
wrap socket and this socket, In the swivel joint which has the cap which is fixed to opening of the above- 
mentioned socket and pinches the above-mentioned ball sheet between the above-mentioned head bulbs the 
above-mentioned ball sheet The elasticity ball sheet arranged between the point of the above-mentioned 
head bulb, and a cap. Between the side edge section of the above-mentioned head bulb, and a socket, and 
between the above-mentioned elasticity ball sheet and a cap It is the swivel joint which it consists of a hard 
ball sheet arranged, and the above-mentioned elasticity ball sheet has a through hole in the shaft orientations 
of a ball stud, and is characterized by having the insertion height which, on the other hand, inserts the above- 
mentioned hard ball sheet in the above-mentioned through hole. 

[Claim 4] It is the swivel joint characterized by the above-mentioned insertion height having the shape of 
same appearance as the inner configuration of the above-mentioned through hole in claim 3. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the swivel joint used for the steering device of an 

automobile, a suspension device, etc. 

[0002] 

[Description of the Prior Art] Conventionally, as a swivel joint formed in the suspension of an automobile, 
the thing of the structure shown below is known, for example. That is, as shown in drawing 7 , a swivel joint 
9 has the ball stud 7 which has the above-mentioned head bulb 71, the ball sheet which the above-mentioned 
head bulb 71 was made to meet a head bulb 71, and arranged it in the interior of the wrap socket 6 and this 
socket 6, and the cap 91 which is fixed to the opening 60 of the above-mentioned socket 6, and pinches a 
ball sheet between head bulbs 71 . 

[0003] The above-mentioned ball sheet consists of an elasticity ball sheet 2 arranged between the point 71 1 
of the above-mentioned head bulb 7 1 , and cap 9 1 , and a hard ball sheet 93 arranged between the side edge 
section 716 of the above-mentioned head bulb 71, and a socket 6. And the above-mentioned elasticity ball 
sheet 2 has a through hole 20 in the shaft orientations of a ball stud 7. The above-mentioned cap 91 is a flat 
plate. 

[0004] In addition, this drawing shows the condition after making it go away socket 6 and carrying out 
caulking immobilization of the section 61 to cap 91 . That is, after attaching the hard ball sheet 93, a ball stud 
7, the elasticity ball sheet 2, and cap 91 in a socket 6, in the caulking section 61, a roller (illustration 
abbreviation) etc. performs a caulking and the above-mentioned elasticity ball sheet 2 is fastened only for 
interference e (refer to drawing 3 ). Therefore, the above-mentioned elasticity ball sheet 2 absorbs the 
internal backlash of a socket 6, and the above-mentioned swivel joint 9 will be in a rigid high condition. In 
addition, the lower limit section of the hard ball sheet 93 is narrowed down to the condition of having met 
the configuration of a head bulb 71 . 

[0005] Moreover, two or more protruding lines 93 1 are formed in the inner skin of the hard ball sheet 93 at 
shaft orientations, and by fastening the elasticity ball sheet 2, the outer diameter of this elasticity sheet 2 
swells, and it is hard above-mentioned protruding line 93 1 . The variation is absorbed by the gap Q with the 
hard ball sheet 93 even if variation furthermore arises in interference e of the elasticity ball sheet 2. 
[0006] Therefore, in the swivel joint 9 of the above-mentioned structure, the variation in dimensions, such 
as processing tolerance, is absorbed, and while suppressing generating of the excessive running torque 
which considers this as a cause, it prevents that the elasticity ball sheet 2 rotates with rotation of a ball stud 7 
(refer to JP,2-19329,B). 
[0007] 

[Problem(s) to be Solved] However, it comes, whenever it is shown below, and there is a problem in the 
above-mentioned conventional swivel joint 9. That is, in the above-mentioned swivel joint 9, the elasticity 
ball sheet 2 is formed for control of the above-mentioned excessive running torque, and rigid reservation. 
However, since a creep and setting are produced in response to the effect of external force or heat on the 
above-mentioned elasticity ball sheet 2, the above-mentioned elasticity ball sheet 2 carries out flow 
deformation to radial between long period of times. Although this is absorbed by the protruding line 93 1 of 
the above-mentioned hard ball sheet 93 at the periphery side of the above-mentioned elasticity ball sheet 2, 
there is nothing that regulates or absorbs flow deformation in the through hole 20 located in the inner 
circumference side of the elasticity ball sheet 2. 

[0008] Therefore, the above-mentioned elasticity ball sheet 2 carries out flow deformation in the direction of 
a through hole 20. So, initial properties at the time of a caulking, such as running torque of a swivel joint 9 
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and rigidity,, fall with time amount (refer to drawing 4 ). 

[0009] This invention was made in view of this conventional trouble, tends to prevent the creep and setting 
which are produced on an elasticity ball sheet, and tends to offer the swivel joint which can maintain the 
running torque at the time of a caulking, and rigidity in the long run. 
[0010] 

[Means for Solving the Problem] Invention of claim 1 the above-mentioned head bulb with the ball stud 
which has a head bulb A wrap socket, In the swivel joint which has the ball sheet made of synthetic resin 
which the interior of this socket was made to meet the above-mentioned head bulb, and was arranged in it, 
and the cap which is fixed to opening of the above-mentioned socket and pinches the above-mentioned ball 
sheet between the above-mentioned head bulbs The elasticity ball sheet with which the above-mentioned 
ball sheet is arranged between the point of the above-mentioned head bulb, and a cap, Between the side edge 
section of the above-mentioned head bulb, and a socket It consists of a hard ball sheet arranged, the above- 
mentioned elasticity ball sheet has a through hole in the shaft orientations of a ball stud, and, on the other 
hand, the swivel joint characterized by having the fitting height which fits into the above-mentioned through 
hole of the above-mentioned elasticity ball sheet has the above-mentioned cap. 

[001 1] It is that the above-mentioned cap has the fitting height which fits into the through hole of the above- 
mentioned elasticity ball sheet in what should be most observed in this invention. 

[0012] Next, it explains per operation of this invention. The fitting height of the above-mentioned cap has 
fitted into the above-mentioned through hole of the above-mentioned elasticity ball sheet in the swivel joint 
of this invention. Therefore, even if influenced of heat, such as extemal force, such as a compressive load 
inputted from the shaft orientations of a ball stud, and fiictional heat by rotation, the fitting height of the 
above-mentioned cap prevents the flow deformation to the direction of the through hole of the above- 
mentioned elasticity ball sheet (inner circumference side). Therefore, neither a creep nor setting arises on an 
elasticity ball sheet. So, deformation of the above-mentioned elasticity ball sheet beyond the need can be 
prevented in the long run. 

[0013] In addition, the above-mentioned ball sheet is a product made of synthetic resin, and polyacetal resin, 
polyamide resin, etc. can constitute it as the above-mentioned elasticity ball sheet. Moreover, a polyester 
system elastomer etc. can constitute as the above-mentioned hard ball sheet. In addition, as a configuration 
of the above-mentioned fitting height, it is not limited only to especially armular that what is necessary is 
just to be able to prevent deformation of an elasticity ball sheet. 

[0014] Next, like invention of claim 2, the opening edge is presenting the slant-face configuration, and it is 
desirable [ as for the above-mentioned through hole / a height ] to have the taper section in alignment with 
the above-mentioned slant-face configuration while the fitting height of the above-mentioned cap contacts 
the above-mentioned opening edge. In this case, fitting of the fitting height of the above-mentioned cap can 
be easily carried out to the through hole of the above-mentioned elasticity ball sheet. 

[0015] Invention of claim 3 the above-mentioned head bulb with the ball stud which has a head bulb Next, a 
wrap socket, In the swivel joint which has the ball sheet made of synthetic resin which the interior of this 
socket was made to meet the above-mentioned head bulb, and was arranged in it, and the cap which is fixed 
to opening of the above-mentioned socket and pinches the above-mentioned ball sheet between the above- 
mentioned head bulbs The elasticity ball sheet with which the above-mentioned ball sheet is arranged 
between the point of the above-mentioned head bulb, and a cap, Between the side edge section of the above- 
mentioned head bulb, and a socket, and between the above-mentioned elasticity ball sheet and a cap It 
consists of a hard ball sheet arranged, the abovei-mentioned elasticity ball sheet has a through hole in the 
shaft orientations of a ball stud, and, on the other hand, the above-mentioned hard ball sheet is in the swivel 
joint characterized by having an insertion height inserted in the above-mentioned through hole. 
[001 6] It is that the above-mentioned hard ball sheet has an insertion height inserted in the through hole of 
the above-mentioned elasticity ball sheet in what should be most observed in this invention. 
[001 7] Next, it explains per operation of this invention. In the swivel joint of this invention, the insertion 
height of the above-mentioned hard ball sheet is inserted in the through hole of the above-mentioned 
elasticity ball sheet. Therefore, the insertion height of the above-mentioned hard ball sheet prevents the flow 
deformation to the direction of the through hole of the above-mentioned elasticity ball sheet (inner 
circumference side). So, the above-mentioned elasticity ball sheet can prevent deforming beyond the need in 
the long run. 

[0018] Next, as for the above-mentioned insertion height, it is desirable like invention of claim 4 to have the 
shape of same appearance as the inner configuration of the above-mentioned through hole. In this case, the 
flow deformation to the direction of the through hole of the above-mentioned elasticity ball sheet can be 
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prevented more certainly. 
[0019] 

[Embodiment of the Invention] It explains using drawing 1 per [ conceming the example of an operation 
gestalt of example of operation gestalt 1 this invention ] swivel joint 1 - drawing 3 . In addition, the swivel 
joint 1 conceming this invention is formed in the suspension of an automobile, and a ball stud 7 is connected 
to a socket 6 and wheel side at a car-body side. 

[0020] The swivel joint 1 of this example has the ball stud 7 which has a head bulb 71, the ball sheet made 
of synthetic resin which the above-mentioned head bulb 71 was made to meet a head bulb 71, and arranged 
it in the interior of the wrap socket 6 and this socket 6, and the cap 10 which is fixed to the opening 60 of the 
above-mentioned socket 6, and pinches a ball sheet between head bulbs 71 , as shown in drawing 1 . The 
above-mentioned ball sheet consists of an elasticity ball sheet 2 arranged between the point 71 1 of the 
above-mentioned head bulb 71, and cap 10, and a hard ball sheet 3 arranged between the side edge section 
716 of the above-mentioned head bulb 71, and a socket 6, as shown in drawing 1 . In addition, this drawing 
shows the condition after making it go away socket 6 and carrying out caulking immobilization of the 
section 61. 

[0021] The above-mentioned elasticity ball sheet 2 has a through hole 20 in the shaft orientations of a ball 
stud 7. As for this through hole 20, the opening edge 203 is presenting the slant-face configuration. On the 
other hand, as shown in drawing 2 , the 'above-mentioned cap 10 has the fitting height 15 which fits into the 
above-mentioned through hole 20 of the above-mentioned elasticity ball sheet 2. This fitting height 15 has 
the conic taper section 153 in alignment with a slant-face configuration while contacting the above- 
mentioned opening edge 203. Moreover, the fitting height 15 of the above-mentioned cap 10 is fabricated by 
press forming in one with the cap 10. Moreover, the periphery side in the truncated-cone-like fitting height 
1 5 is the taper section 153. In addition, as shown in drawing 3 , the opening edge 203 of a through hole 20 
established in the above-mentioned elasticity ball sheet 2 is presenting the slant-face configuration also in 
the free condition before a caulking. Refer to the conventional example for others. 

[0022] Next, it explains per [ in this example ] operation effectiveness. In the swivel joint 1 of this example, 
as shown in drawing 1 , it is in the condition which the taper section 1 53 prepared in the fitting height 1 5 of 
cap 10 and the opening edge 203 established in the through hole 20 of the elasticity ball sheet 2 contacted, 
and the fitting height 15 of cap 10 has fitted into the above-mentioned through hole 20. 
[0023] Therefore, even if influenced of heat, such as external force, such as a compressive load inputted 
from the shaft orientations of a ball stud 7, and ftictional heat by rotation, the taper section 153 of the fitting 
height 1 5 prevents that the elasticity ball sheet 2 carries out flow deformation to the above-mentioned 
through hole 20. Therefore, neither a creep nor setting arises on the elasticity ball sheet 2. So, deformation 
of the elasticity ball sheet 2 beyond the need can be prevented in the long run. 

[0024] The relation of the running torque and time amount in the swivel joint 1 of this example is explained 
to drawing 4 . In addition, the above-mentioned running torque is measured with a torque wrench on 
conditions with an angle of rotation of **30 and a rotational speed of 0.05Hz, 

[0025] Although the running torque in the swivel joint 1 of this example shown as the continuous line A 
from drawing 4 falls slightly immediately after attachment, it turns out that it will hardly fall and the value is 
stabilized after that. On the other hand, as for the running torque in the swivel joint 9 of the conventional 
example shown with the alternate long and short dash line B, it turns out that it falls comparatively rapidly 
in an early phase extremely from after [ with a group ] for a creep or setting, and continues falling very 
gently in connection with the passage of time after that. 

[0026] In the swivel joint 1 of this example, the running torque immediately after attachment and rigidity 
hardly change from this. Moreover, the flow by external force or thermal expansion and a creep are also 
prevented mechanically, and an early ASSY property can be made to maintain in the long run. 
[0027] In the example of two examples of an operation gestalt, as shown in drawing 5 and drawing 6 , the 
hard ball sheet 32 is arranged between the side edge sections 716 of a head bulb 71 and the sockets 6 which 
were prepared in the ball stud 7, and between the elasticity ball sheet 2 and the cap 10. Moreover, it is made 
for the above-mentioned hard ball sheet 32 to have the insertion height 325 inserted in the througji hole 20 
of the above-mentioned elasticity ball sheet 2. This insertion height 325 has the shape of same appearance as 
the inner configuration of the above-mentioned through hole 20. 

[0028] As the above-mentioned hard ball sheet 32 is shown in drawing 6 , the cylinder part 326 prepared 
between the above-mentioned head bulb 71 and the socket 6 and the covering device 321 prepared between 
the above-mentioned elasticity ball sheet 2 and the cap 10 are fabricated in one. This covering device 321 
has the press section 328,329 of the elasticity ball sheet 2 at the time of a caulking. And the press section 
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329 has the above-mentioned insertion height 325. 

[0029] Moreover, as shown in drawing 5 , the above-mentioned elasticity ball sheet 2 has the press sides 28 
and 29 which carry out a pressure welding to the press section 328,329 of the above-mentioned hard ball 
sheet 32. On the other hand, the above-mentioned cap 10 has the press side 108,109 which carries out a 
pressure welding to the above-mentioned press section 328,329. In addition, although illustration is not 
carried out, a gap may be prepared between the above-mentioned press section 329 and the press side 109. 
This is for preventing the dimension of each part article varying, the force of pressing down the press side 
29 of the elasticity ball sheet 2 becoming excessive, and running torque going abruptly up. Others are the 
same as that of the example 1 of an operation gestalt. 

[0030] In this example, as shown in drawing 5 , the insertion height 325 of the above-mentioned hard ball 
sheet 32 is inserted in the through hole 20 of the above-mentioned elasticity ball sheet 2. Therefore, even if 
influenced of external force or heat, the above-mentioned insertion height 325 prevents the flow 
deformation to the through hole 20 of the above-mentioned elasticity ball sheet 2. Therefore, neither a creep 
nor setting arises on the above-mentioned elasticity ball sheet 2. So,- deformation of the above-mentioned 
elasticity ball sheet 2 beyond the need can be prevented in the long run. Others have the same operation 
effectiveness as the example 1 of an operation gestalt. 
[0031] 

[Effect of the Invention] Like ****, according to this invention, the creep and setting which are produced on 
an elasticity ball sheet can be prevented, and the swivel joint which can maintain the running torque at the 
time of a caulking and rigidity in the long run can be offered. 



[Translation done.] 
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[Drawing 5 ] 




[Translation done.] 
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;|/->-h«. ±IB«JfflgP©3fe«ggiJ<i:=i-^>y^<i:coffl(cSa 
ts$ns«)cR3i^-;p->-hi:, ±iB3*WgB®fiiJ^aP<i:y 

L. Jii2B!M3i^-;i'->-h«±tBKa7ttcjfA-r 
[0 0 16] *^gg(c*5i,iT«t>as-r'^^cit«, ± 
[0 0 17] ;^<:{r. *^^<Dfpffl('-^^iJi?^-r«.<. 

fid) -^<Dmm^m^^±-r^, ^nwn, mmmz. ±m 

[0 0 18] ;*:tC, tt3ft3l4CD%?^ro<i;5{C. ±tBJfA 
g5egP«, ±fB«a7^:©rtJ^i^ii[^i;:51.}^iKSWLTVi 
SCLi^ijif^Li/i. itBtKKsJ^— JPx- 

[0 0 19] 

[fg?g©*MO}^^] mmmmmi 
:^mm<Dmt&mi^m\zi!>^i>>i-^—)Vi^3-( >hnz-D 

[0 0 2 0] *«»J<^*— ;i'i^3-1' > M «, ^IfC^T 
^:t<, ^^gP7 1 ^WrS4^-;UXiS'>> H 7 i, ±E 
3*^g6 7 1 ^ffi^Vdr-/ h 6 <t, KV-y-y h6(DF«ggSt 

— ht, ±mv^y h6(Dma^6 oizm^^nxT^— 

JU'>-h^^m^7 1 <hOPBltC#5^-r-5=^r^^/^l ot 
SWTS. J:E5}^-;i''>— htt, 01IC*-rjri<. ± 
8B3»«Sfl57 l<05feSa«B7 1 1 ii^^-yZfl 0 tOKJCgE 
l$;^n-5D(«7j^-;i'>— h 2 t, ±fB»sSge 7 1 (Ofi« 

gB7 1 eiyy-;/ h6i:op^^rlH^^fn•£.®K3}?-;^>' 
[0 0 2 1] ±E«JtH3}^-;P->-h2«i}^-;PXiS'<y H 
7 <D«6;&(S]fCj|jlA 2 0 **-r K«®5^ 2 0 
MP«1I2 0 3!^^S»«€:aLTliS, H2JC* 
■r crt < . 7^ 1 0 ttJil2«(S*-Jl'>'- h 2 

<©±iB«®7t2 0 ic«-&-rs«^^figc 1 5**-rs. 

KfR^35SgPl 5«±IBHP«S2 0 StcSM-TSt^lC 
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M5j^-;u->-h2fristtfc«-ji75;2 0©MO«2 O 3 
[0 0 2 2] *0iJ{c*3ttsf^ffl2ji«tc^^iaig-r 

1 5 3 i:. |>C«#-;i/->- h 2 <Dmm^ 2 0 tCgSltfe 

MPSffi2 0 3 t*^^ML;t4^fi8T. ^^>;/yiO®«^ 
g§egi5l5*t. ±tBma?N:2 OfCtK^LT<.i-5» 
[0 0 2 3] ^(Or^Sb. 5^ <;/ H 7 ©ffl:&lS] J: 0 

3 f)^, mnn'^-)izy— h 2 *t±gB«-ji7t 2 0 ^mm^m 

[0 0 2 4] m4lZ, :^m(D^—JVi^3-i >h l\Z:^lif 
lHlteh;l'^«, [5ie^^*±3 0S, leieiSKO. 0 5H 
[0025] m4^K>, *i^AT*LAc*«»JO#— 

ig-^*^ tciST Li^tt -5 c: i ^i^i}^ ^ , 
[0 0 2 6] CKOdtd^e, *CSJ<D5j^— ;i/v?3-f >h 1 

wci»±$n. «]W«)AS s Y#tt*g»!M^clti^$■li■ 
•5c:^:*^-c#s. 
[0 0 2 7] mmmmm2 

^miz^\^^x\t, 0 5, S6tcs-r^rt<, ^kjj^— ;i/ 40 
m^M7 1 6 tvy-;/ h 6 ii<r>m. atJt«Rjp-;i'->- 

h2 4:=t^-V2/:?'l OtOKJcE^SnTtiS. Sfc. J: 

«a7X2 oicjfA-r^»A§5esg3 2 s^^r-si^ic 

L.fcfc©-C*a. SJf Assess 3 2 5tt. ±SSffi/C2 

[0 0 2 8] ±iBmm^—ji^->— n 3 2 «. me t^-r 

z^tK, ±ffii*SSS7 1 iiVrv Y e i^<r)mzm.mz.^ 
»3 2 ei. JiE«cS3}?-;Pv'— hZt^'-fry:/! Ot 50 
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<Dmzm.\^tzM.%z 2 1 

KIeSB 3 2 1 tt. *^LJe>^lc*5tt-54)cSliP— Jl/-^- h 2 
®i¥JElB3 2 8, 3 2 9SWbTV>«. -?-UT. WffigP 
3 2 9*tJiEJf ASeSSPS 2 5$-WUTliS. 

[0 0 2 9] sfc. 0 5fr^-rri<, ±iati(M3}^-;i/ 

h 2 tt. ±I26!®7t?-;U->- h 3 2 ©*f £ESB 3 2 
8, 3 2 9JrjEg|-r-5JfffBD2 8, 2 9&#UT^^.5. 
JilB^V-yT'l 0tt±|3jf£EaP3 2 8. 3 2 9 

JEES-r-5#)EE® 1 0 8. 1 0 9Sr*LTti-5. >^j:*5, 0 
*«L;^j:l.^*^, JifeifJEgB3 2 9 .hjfjE® 1 0 9 tCDM 

OV^T. ©cRtJ^-JUv— h 2 W}fSE®2 9 SrJf 

[0 0 3 0] *0(|lr:feViTtt. 0 5fC^-r^:t<, ±ffi 
h 3 2 <Ojf Al§eg|5 3 2 5 iiaDcH 
j)^-;i/>'-h2cDMil?t2 0lCjfA$nTVi.5. 
J?), ^1-:^^I^CD;»S*§ttTfc, Jitaif ASSSgP 3 2 5 
*«±3B*IcHjJ?-;1'->- h 2 (DS^ilTt 2 0 'vWiiEK^J^*: 

i»it-rs. ^ofcJ6, ±tBi>c«3}^-;i'>'-h2tci'U- 
■r-2.. 

[0 0 3 1] 

[^BJ©^:^] ±^C5z:t<. 

[0®«f«#^tsJi§g] 

[01] mmim^mwzis-is^^, jj^-ju-^a-r >h©»f 
[0 21 3lJgjgJi«sji*^*^*. ^^v-fcy^mm. 

[03] *5SJgM0iJl fC*i*^-5. *»b**tr03l^-;i'5^3 

[0 4] iijsjgii^iji iHiehii/i^ti^rat© 
ii«*iKi^-rs0, 

[0 6] *SSJgSi«»12»w*>*^S, ®®7j5-;Pv'- KD- 
§iS0rM^«0. 

[0 71 ae3l5«s|(cd»*»s. Jl?-;p>?3-f>h®BfffiSi?« 
0. 

1. . . 3)^— ;p>?3-i' > h, 
10. . . ^wf, 

2. . . «lt»it^-JU'>- h. 

2 0... 

3. 3 2. . . Sf|3H-;i'->-h. 
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3 2 5. . . JfA^^jgfiK. 71... mm^, 

6. . . y^r-v h. 7 11... $feSSgB. 

6 0... mam. 716. . . m^m. 

7. . . 3}?— JUX^'-y H, 
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